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^9-106 \±MWt ')yV9 0 , 92 

i:|WIWir@£§?tL. 5 9-106 (iti#:6 1 cDffi^^*p< 9 Vy X 102 l::^lt 
i-:|> J: -7 tt7t:^JK"e@efi^tLTV>Jg)o *^9100t5 9-106 (iS 

^ ? tt. ;!jpaa y^'^ Q, 9 2 3 > t; i - r?' ^Uf PT-e-t- :?^-109t::J:oT 
a. ^^\^^^y^-^- 3 2 60;=; h '7 -/6 l (DMU^ ^ 9 - l O 6 K^^^ 
X n K^i^&i^^^immm^^. 5 "y-ltm^^iy ^ ^vyX 1 0 2 l^Rltr 
9 1 0 0 3 2 (^t0#6 1 (7) tf t";^ lB^=^^^ L> ^ 

c7)®ft^3 > ti a. - ^ 2 6 ^::sloT5-^ffi"^o 

M'DWMX^^t^ ^^^VyXlQQ 6 l l^E^-W 59-106c7) 
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m 8 C(7)Sit^7fe^ai'>;^7"i^ (i*-^ 9 100^ *p?^^>xio2. i 

0 4 . m^y^ JV^- 1 1 ORZf^ity^ 1 l 2 ^«x.2)o 1 0 4 t 
r^^'^lOOfi. ^1/>X 1 0 2>?)>'^m^-Y y/^- 3 2 -eti# 6 1 7!)^h^^ 
^n^^ytzyi^^i')\y't^lf^& X n (^SfiM^^^o fifafe-^^- - 1 1 0 (±3fe?JI 

1 0 4 tii#:6 1 tt. |&:?fe7'f 1 1 2f*S#6 1 t:^^ 

1 0 2 tcffii::@eM?ti^o 

EI 8 D<7)S(I<?5^5fe^mv'X■ri^ (i*^ 9 100. *p{^V:^Xl02. 1 
0 4 . gjfe'^^ ))^^~ 1 1 o:5.^^^IS7t:7^ JV^'- 1 1 2 ^itx.-&o T^fi?! 1 0 4 i: 

^ 9 1 0 0 {iti* 6 1 104i:*^9100 K^t tt-S J: 9 l^M^ 
;g>o ^9 LT;^7^ ^ V-vX 1 0 2 (iti#:6 1 ^3g3iL;^:^:)fe>'^^^:^;^^$^t^X^ 
o mi^y ^ \ 1 Q \±mn l O 4 ta^e 1 ^Wl^SBfi^tL. ^7t::7'f 

-112 fiii^e lt;&^9V>Xl02 cDMtiSSS^ tL:g>o Mji^aiv>^-r A 
fi. 1993^9^270 ti7t«i: |W[-:^a<7)|WI^«JS7^a#K^ai® 

^08/127, 387-^. %m<D^m T^iiMU^t^ J: ^ ^ffi^coS* (Qu 
antitative Determination of Analytes 

Using Transmission Photometry)J (-ftSi A 
M#-^5 4 3 5. US. 0 1) tLTV>;g>o 3t3il^mi;JSL^^[lIi^(4 — 

m^^hiiX^^>:hi}K W^HIi^tirfflC < 1993#9;g27 Ht'ai®^tL7t« 
t |^-^*(7)|W[St#M*llI#ltmfI^ 0 8/127, 470-^. 5I^<7)^# [it 
^km.^^'&Xfmi'm.U^ (Light Intensity Detection 

and Measuring Circuit)J (ftSASa#-^ 5 3 6 7 
. US. 0 1) Icffifc^^tTv^^o ^ttJb2# 
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fl^o #1^, '^m^^;^xA 8 B(C^i-0^= ^~:&xf^-^ ~^m^^A.x- 

IM 1 ^ rr>e^-^^=r> hn-^ 2 6 {i^^^'- 113. ^-jK 

- K 1 1 4RZfT~ ^t^.m^^'t ii-o I BM ATS|fe/N°- V^;i''3^lia.-^ 
t LT*^L#^o ^y-kia.-^ 2 6 Kl 1 6> 1 

6 tf y b T:^o^^/T■V V ^ }V I /O F 1 1 8 S.?>^* A y U > ( 
PCB) 1 2 0 ^-^tfo ^§^=^-7 l^- 

Kl 1 6 fi. C 0 r e c 0 (ti^V. ^> > 7!)^h-i^m 
^ C o r e c o OC - 3 0 OX-^^o M^^^Ti-u ^'Xr 

->'^;H/05ir-K 118 fi. Data Translation Comp 
any OTt^pn-e^ & o 

llIlc;o^^'i'-V^9A(4-7 V- A K116> I/0;^?-K118:?^ 

o^p c B 1 2 0 K^t ii^mB<DmM}mx^^o yv-j^^'^^^-ts- k i i e 

18tPCB120(4. ^n\^Ximt7. b U y 9 5 , 9 6 5.y^"'7 T > 1 9 

m^^^h\^i. ^imiBixmn^ ^ ^ )^-^wm-t ^ o p cb 1 2 o y g 

^ \ 2 2, 1 2 3 

»'J>i5^ 9 0, 9 2l::^IS^tt. 'JV^'-gO, 9 2 coiajR^]t^1-:i>o ^ 
y;^ 1 2 2, 1 2 3 fi'J ^^^9 0 , 9 2 <T^UM.^^-f^ti%^-^^^\^.^<D% 
^aP C B 1 2 0 tcM^ti^o 

n>t:^-^'2 6 tijjDit:^ h U ^^7° 9 5 , 9 6 t "7 r > 1 9 ^*!lllp-r ^ i: 
J: iin^ 'J 9 0 , 9 2 cOi^J^^Mtp-r&y -7 b'^^T'/ai^^A^'^t^o 3 
2 6{4Mi^, Fi 1 6 -ee7=^:t'©-^Ai)^M 
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'^y'u^^-yA 2 0 Oc7)-7n-^-Y- h ^^To HI 1 1 A~ 1 1 D^iS^'^H^X^ 
jSL3g-/ni^9i^ 6 0 0 (7)'7n-^^- h =^:^-ro *i:Mf|iyn ^ i:, 2 0 QAZ/^ 

r^mm-z^r^^^^ e o o {±, b as i cxac^ ^(o-i^m-f^ < yvm 
6. ^Mm 

—MK. ^Mimyrt 2 0 Ofi I/O*^ Kl 1 S^^LTPCB 1 2 0 

- Kl 1 8 fiD/A^i^tf^l 2 6 , 1 2 8 "Ct-V v > ^ - T 

-ei:g)o D/A^J^^i 2 6if)^ib<Dr^uyiiitiiiitm^i 3 0:51 V y:^ 

y^- h'} 1 3 2 ^if^-LXJtmm^ 1 7 K^hfl. D/A^l^^l 2 8 
(DT^u ^HitHiitm^l 3 4S.CJ'V V ^7 1 3 6 ^^LXT^ 

V -/Q 5 l'M??tL^o S!J(?)'J V- 1 3 6 ^^e)(?>m;t;{iTmiJP*tV 2 
^LTtT^jjDife^ h U -;'-7°9 6 V^^^h'^^o 'J V- 1 3 2, 1 3 6 (i^JD*?;;^ h ^) 
yy°9 5, 9 e^mWD^'^. yylij}m'}y^ 9 0, 9 2 Km'^^^-r 

-tJ-^ ^ 1 2 2 . 1 2 3 tiiiD^u >^^9 0. 9 2\zm^^i\x. -bmv y^;^' 
9 0,9 2 <Dum'km^Lxm^um^nm-r:^n%m-^'k%^-r^o 

^122 ii'^h'^^^iimnm'^^ 1 3 8 ^^Lxitm^ 1 3 oKmhu. m:f^<r) 
1 2 3 7!)-^ib<Dm^itmn-i^m^i 4 0 ^^Lxitm^i 3 4kb(^^ 

i>o 'M.Kmm^^U^l 3 8, 14 O'i^h'^mtHi lyO*- Vl 1 8ii(75A/D 
14 2, 1 4 4K^^ibfl. ±^1}m 'J > 9 0 :S.tJ'^T^ilPlfe V y 9 2 (75 
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m^coUf^^^-rr-! )vm^^^y\^^- 
^^^o ' tlf5C7)'ft-^(iD/A^$^t? 1 26, 128-ePCB12 QKX^X^ 

5, 9 6 ^M^Sp-r^o JtiSe^^l 3 0 , 1 3 4 {i-e<7) 2 ^^coAlJ^-f >±comj±^ 

Sin* v 9 0 D/A«f^i 2 %t-^h^nMhfifz^^^\^m^nji^ 

1-^0 iti^^l 3 4c^A^mJ±^i^ {^-^7^^ 1 2 3;$^f5CD) T^^; y 9 2 

0, 9 2 <7)V^-f *L5i)^<7)^^?ajK;«)>'-?-<7?lS:feia)tJ: ^j^&V^J^-^tm, ^jS'T'S.jfc 
iS^^ 1 3 0 Xti 1 3 4 (±V 1 3 2 , 1 3 6 ^^LTjP^y; h ^^7° 9 5 , 9 

6 tciSi^iaj^^ai* Ll^lt^o iJD^feU 9 0, 9 2 Oit^rUJK^^ISSSJS^M 
^:|) Jt« 1 3 0 , 1 3 4 (iMy^ h U ^7^9 5, 9 6 ^c7)m:tJ^^^»fi-^ 
o LTT'niJ^^ A (iv i; h V V- 1 3 7 ^^^h LT P C B I'Jg^ L 

L;t:^^l:: ^ity r - :^ y K-^^ h ^ 

b . y ^7 h -i? i r 

3 >X{i;v-^>=gr 4iOo ^ 1 co-b^ V g >{4IM9 Aic^-r r^Offl-fbJ -ti^v 

3> 2 0 2 -e*^3. y7 f '>^T^^:s.^>'@3e^^- :^ - 9 ^'^^m 

iz-r^o tiJMb-b^' 3 > 2 0 2 (A3 > t: iJ' 2 6 ^fetjj-T-S. t^^f^ti^o 
^2 <7)-fei^ 3 9 B ~ 9 D K^-f- fW^J -biJ' v' 3 > 2 0 4 "C^ ^ icT) 
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zya-y 2 0 6 "C^ «9 ^ M^. > ^ 9 0 , 9 2 h 3 )^^i^M^^ i^tiUm. 

t5^2)J;^i::PCB120 Ht^^i-&o ^4(7)-b^'->3>{i|El9H~9 Klc^i" 
;v/iii|fej -fe;^->3>2 08 -e^ 19 . ijoifei; >^9 O, 9 2^^^4 ^ 

CB 1 2 oKm^-r^o ^mmw^-x:^±mLfcXvi-. Mm:/^ h^)vitKm^ 

2 0 0 HMt L < i>;vSfcXi;^o7t:oTi^iai:'faia(75^t'< i>;v^M»9ig 

HI 9 A =t ^ t'. ^Offl'fk-tri^ V 3 > 2 0 2 li':/n>7i^ 2 1 0-e-7°niy^i^ 

2 0 0 ^mtt^Lfc'i^. yuy^ 2 12 "cv 7 h >^ ^ T y'^^ifc^^u^i^t-r ^ 
o -T'n^yi^ 2 1 2 {in>t;a.-:^^/N- }^^^ j:.r ±<Dmmm^^m^ mxRz^&m 

yn^f t'(^'[Iffix-r'7 :/^*M1-^o itt^co;^-r'7 

0 K-r^tzisbK'E^^-^-^i>o 2 I 4, 2 1 6:^Cf2 1 8 "7° n ^^'^ 9 A 2 

0JIW7°ni^9A 2 0 0 (??ii^il1t-e{i. Tfa^^°^^-a^5?)^7°o h rr;V7 r-T 

My^mK^-rm^M^mt^&o Pi^T'n^^'^ A 2 0 0 Tii. (:t^V 
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^ ^ — ^ M gfe ^^J m fg 

TEMP.DEN= m n U m 95 "C 

TIME.DEN= ^ ^ m rS 120 # 

TEMPLO= iS, V- ^ U & 60 °C 

TIMELO= 1g;t?--r^';^l^^ 60 # 

TEMPHI= 80 °C 

TIMEHI= ^ ^ )V m m 60 # 

TIMELEAD= aii^l^ziB^S 15 fj) 

TIMESUPER= m m m 30# 

TEMPSUPER2= ±IS!:^nyi5'ji^aje 95 "C 

TEMPSUPER= T ^ y ^ M IHk U & 110°C 

CYCLEMAX= -^Btlt^^?;!/^ 8 

TRACK= at!f(:t>/:r7) ^7 

SHUT0FF= K^^mrmcDmmum so^c 

TIMEIMAGE= HitSM^P^ 120 # 
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A 2 0 0 M^.v y^^^^mi (T) r^^j ^m^^-f^^ ^ i^pcb 1 2 o \^m7^ 

•^n - -^X 7* 9 'n' - =^ « ? -^^ o 

HI 1 0 -eT4^T5:5icJ*T5^T6 ji^-r J: ^ I' ri^^f ^ u > ^^sj^j ^-e±#L 

:^XfM^^ if >y^ffi(7)'f[t(j:^e^Xfir 3>>$^e>c7)7"n-7-X(d:-7°9'i' 
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V^o 1^ 7 0 ~ 9 5 'Cc7)fit;i?^— li^tr^fe 19 . M^mii 8 0 t^-^^^^o 

-cm 0-7 O^^^'^V^ —m^ 2 5 - 5 0 ^'^l^Ji/^'^^-e^iijo 

T±3>EL7t J; 9 i^M^-9-> 3 8 3 0 -^-h^l^i-^yr^- 3 

ML^ :^{::±^^ii^i-^ ^ 1 J; y)ff-hfii>o m^K^ -oXii. mi 0 

o 

J:#c7)^@Sc7)(®i lc^^LTS#M (T=^T.) ti^ggB^W (Ts^Tp) J: V) ;S < 
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9 0, 9 2 ^<^*p-rs "7 T >'^- ^^-^:f7t::'rSi^Sl^JK'e$) »9 > HI 1 0 "Cfi 
Th J; ^-To 

m#LT^ 1-10 '&miik±x$>y)^^o 
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S']kXf2 1 8) ^\zy°uy^2>, 2 0 0 {i^n^y^^ 2 2 0:S.?>'2 2 2 -e-t::^^- 1 

n^y 2 2 0 {i^J'V7°1tl&^^^ft L. ^t^'^U A 2 0 0 ^^tfi"* 

7tst)ic t-c7)^-r ■T^'l: t c;5^liJtt^o 'T' n :y 2 2 2 odx^' 

■^n^^'^ A 2 0 0 (i-^n ^7 2 2 4 T^t- ^ :^ ^ T ^7 -f T - -zr mWi 

it-r^o 12 2, 12 3(Dmji\tUM.t^Kmt-r^'hK cittf^^s 

tt :i> ® 7" n 

9 2 0 0 T^i^iUffi ^ Sft»-r ^ 'ii^^^^'^ j: a T -7° ^ - 7~;v ^^f^t 

-r^o I/0*-Kl 1 8 {iT'D ^7^^ 2 2 6 -^^JiMit^ fl^ o T> 

-fmrn-r^mmm^^s^m (ov~iov) xhmm (-5v~+5v) 

y 2 2 8 -e7°n b 3 ^ - (i^iJM^b? I / O * - K 1 1 8 itU 

^^TU }l^K^m~ri>X^ Km^^it:ho y^y^ 2 3 0 "C T' n ^ 2 0 
0 (iig^-tr^-^ 3 > 2 0 4 ti^^o 
■:/ni>'-'7 A 2 0 0 (^m^'t^zy 3 > 2 0 4 ^gl 9 B, 9 C:&Zf9 DK^^^ — 

> li^ -b :?v'a^^ 2 0 4i^X-^X^^U~^ it^m'ih't ^ ^ 2 0 2 (7) -7^^ 
n >7 2 1 ^lkXI2 1 8 -CMI^ L -7° n h n p< - ^ <7>— f|SX(i^f|S^^M 
-ei -gjo iB^-biJ'^/ a > 2 0 4 {iT'n y 2 3 6 -t?^-?}^^- F2 0 4 ^ 

^^'JTt> itJ.(±^- = 0 ^^^i"^ ^ t lc#L < . V ^ 2 3 8 -^^il^cT^y" 

n h rr;VyN°9p« - ^^^"TSo A 2 0 0 (iilll^U 9 0 , 9 2 <??m 
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?aMtc«L. 1 1 3 KUm.^^^~r^^tKX ^yrt y ^ 2 4 OR 

Zf2 4 2 X-^f^fl^o y ^ 2 4 4 X^-^u^'^A 2 0 0 tiMt^^ "/n f 

^t'li^-ti5' 3 > 2 0 4 (i-:/n^7 2 4 e-e^-jJ?- KA±;^$^s*-e# 

Oo .r i-e^^ V- (iyn ■^^'250, 256, 260, 264, 270, 2 
80, 284, 288, 2 9 4 ^Z/2 9 8 {^i^T^^cov^Ttt 

5 0 ruj ^-^W-ft yu^'^A250 ayx^ y ^ 2 5 1 KM^. 

|:&o tfz. -fuy^ 2b 6 H^l" TLJ ^ - ^#1" t 7°n ^ A 2 0 Oti'^n 
2b % KM^. :^^V-9 m^^^ ^ V y ^'(^m.ti^^^ ^ V > i^U^<^W 

^^sis^-r^ ^ ;6o f^yi' 2 6 0 K^-r rcj ^-^m-r ty'u 

2 0 Oti^n^y^' 2 6 2 KM^. V - li*:^:^^ ^ 
t^^'-ei; ^7 2 6 4 K^f rwj ^ ^ ^rffl" t 7"n 2 0 0 fi:':^n 

y^' 2 6 6RZJ^2 6 8 ^ ^ V- ^ fj: n tf a. - p{ ^ V ftco "7 r ^ JVt:: 

- ^ :7*n h :i )V^U.:^-r^ i t:^^"-e§ -l>o T'o 2 7 0 K^-f- 
TFJ T'n^^'^i^ 2 0 0 fi^n 

^yiJ' 2 7 2 Km^. :t^U-^{±yTy9 4^:tyKL. BfMC' J: > 
9 0, 9 2 (DUf^^i&,T-^^^ ^ t-^^-^^^^o ^7 ^' 2 8 0 l^^T TDJ ^- 
^^¥i- t T^a 9 A 2 0 0 liyuy^^ 2 8 2 tcB.^^^, ^ k - ^ {±^^7° n h 
JVcO^teSJ^t^W^^ftT-g. :i i:*^'-ei-l,o >7 2 8 4 l^i^l- THJ 

T'n^^ A 2 0 0 {i-^n >7 5' 2 8 6 tcjl^, V- ^ p< - 

i)m')y^'^M^.y^^^^. y ^'DMm.umR^m^M^Mm^^tf 

o y'uy 2 8 8 K^-r TTJ ^-^M'tt'yu^ryM. 2 0 0 {i-:/n ^7^290 
i^jt.^> -^^M^i-^ it56^-e^;2.o '/Di5^^A2o 



C39) nWP- 9-504428 

0 ^^y'rt -y ^ 2 8 8 -CT ^ - ^ ij > if^i^. y'xi y ^ 2 9 2 -^^'l^-tr ^ Z/ b y 
2 0 6 ^Wi^-t^ ^ t ^^MLT:5^-r V- 

ij^^iy Y^ii:i>o 'fx3y^ 2 9 4 K^-t TEJ ^-"k^-tt 'fu^'^J>,2 0 0 l± 
■T'n '7 2 9 6 KM^. y'u^^A 2 0 0 =^ffi^o y 2 9 8 K^r^f TS J 

■T'n iJ' 3 0 0 ) . -/n^-^A 2 0 0 -^-fu^^ 3 0 4 id^tp^'tt-b^' 3 > 2 0 
6tc^1-o S^^^rff yn^*^^ A 2 0 0 (iiS^-lr^' V 3 > 2 0 

^'l4-bi^>'3 2 0 6 (1119 E. 9 F:S.y=~9 G) ti-Zn^y 3 1 O-eH^b. 
■T'n V ^ ?, \ 2 -e^^<5C»':^o > 3 - ^ ^^^1--&o y 5^ 3 1 4 (i^ 

KAl/^^' T L. -i/n ^7 3 1 6 {i^teSlS (TEMP. DEN) l::A 

0 h :/L. T^f ;v^J "7 ^ ^ 1 . 7 ^ ^ 0 

l^iS:^ (^^n ^iJ' 3 1 8) bTtf^. ^n^;' 3 2 0 ^^LT-^>f ^';^/'^iffe;^- 
•^:/H#-5,o ^n>7^ 4 2 0 ^^ThLT-^f-f J^/ii^^r iJ' a > 2 0 8 t'A-& h 
, ■7°n^''9 A {±yn ^ 4 2 2 -CS E TT EMP = T EMP H I ^::^5eL> 
yyV^ 0 tiLT^^ 2 0 8 KXh^t\^ii 19 ^^-T^' U > 

^-TJ^-^y-^^t^yuy ^32 2X-yu^^A 2 0 0 (i^'ttSl^ t ^'tt^ W ^ 
^HM^bi-^o aj*X(iB#Mc^ ri^^J (i. SJ^i; S ETTEMP, SETT EM 
P OXfiS ETTEMP 1 . ^Ml^RT I M E L. ±fE^^°^^ 

TEMP. DEN, TEMPLO> TEMPHK T EM P S U P E R:&?>'T E 
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MP S U P E R 2 ^S!)l9 ^T, mm^m^l±T IME. DEN, TIMELO> 
T I ME H I . T I ME L E AD:S.?^~T IMESUPER^ffliQ^-C^o ta£oT 
. y'u S 2 2X-S ETTEMP^^{i^t4iS.Jtcr)-7°n > :2 }VKmm^ fitim 

y 3 1 1 , 324 Rlf 3 2 6 (i. ^t4-b^^ a > 2 0 6 V- 

-To VXIJ-^^^Mhfl^ •^^^9i^200 (i®^-b^'->'3 > 2 0 4 

;6^'-tr^;|>o ^ni>'9A 2 0 0 {i'T'n^^ ^32 SjlCJ'^S 3 0 X-U^^.^'t^m't ^ 

o 

■T'n^;'^^ 3 3 2 -e'7°ni5^^i. 2 0 0 (i^K Lte -/n ^ "7 ^ ^-'7 

1^ Cac^Mtfec^^^) fi7^n ^7 3 0 0 -eo l::iSSL7tc^-e. T'n^^^Afiic;^* 
^Uco;v-7'#31tr{ifijS$:#- V >i>'L> "Tn 3 3 6 l^i^^o ii-e^n^'' 
2 0 0 {*TRAC K^^^UmL. 2 J^<D'm:}^(r)y^U y ^ ^^^yK 

+>--r 'J y i^^-r^^'A^^^^^m'^-r&o tr ac K = tycom^Kiiy'u y ^ 3 

3 8 fi^ 

niy^A^r-T^n^:'^' 3 5 6 tcM'9> W^^c?) "T'n ^7 ^^|ti-;g,o TRACK=ie- 
•:^ny^^) (7)<^^i*,^^-^;|,o \ikT<DmMX[t. T R A C K 

-?> ^ t =^#^ti31^L J: ^ o S^cT?^ t '^/ijsf,^ tli*;^:-^^ > A-e 

(i. TR A C K^i^ti/F^-e*) !9 , fc/i l-fic^^yn ^7 ^'(O^^R^i-^o J^Tc?5 
l^^ti. y (D^^m^^B.^-^^ ^ ') yi^^^it^-f^ 2 ~^uy i^^yT.T 

^'tt-feiJ' 3 2 0 6 -ea, 7'ni^''7A:ycS-7 ^i5^{i 0 - 3 <^ 4 oco-ffi?^ i: z> 
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) Kiiy'u ^TyA 

2 0 oiijim') y^^m^i^m^i-^^^ icpcb 1 2 oKm^Lx^^ ^ -fu 

2 0 0 fi ^ 3 3 2 -e) I /O K 1 1 8±<:DA/D^$^t? 1 4 

2 , 1 4 4 ^ - > L . ± m imk 'J 7?)^^^'r4a* ^IJ ^ L 7t ^^IJ ^ #IJ s 1- 
^ (-j'n >7 3 4 6 #M) o ±^1ID*!! V > S fi^ LTV^ ^ V^li-^ 

y'U^yM, 2 0 Qity'U y ^ 3 5 0 , 3 7 2^^?>^3 8 2 ^M»9. :7'n y 

3 1 1 -C$&.t^>(75ia< -rtcM-So i:i>$^e>7'n^9A}i-^n 3 4 
6^CH^)^ ±^llQ*U (9 5*0 L fc^^^S^d^^^SO^Tpa-^-li:^ 

o 

mff-r&o 4^{i-7^n y ^ 3 A e (D^^t^^ :^7.X^ »9 . 'fu^yh.2Q0\±yu 
'7^ 3 4 8 tr^ - -7 9 ^5^'^ 1 l::iS:^-r^o JPIfe'J >^ 9 0 , 9 2 J^f^'^'l^i^JK l:i it 

i-i> ^-y y ir\tyu 

y iJ' 3 4 8 -e 1 mg^? tL. 7°n A^Kil^^^^fi-rn ^7 3 7 4 "C 1 
^i^^o "^K. ^WiR^m\±yuy^ 37 ?>X-7^y^~9T IME. DEN ('^ 
(DiU^ t :k> X 0 yu y 3 ^ QX^ ^ ^-ijmm^fi. ^ 

u^y A\t±m^)l^~ y\^M^ 3 % 2liJJ3 11)0 

X2y ^ 3 3 2 -e 7^^n ^' 3 9 6 co ^y ^ \ ^yjv-^yK ^ft L . R 

2 0^. ^'tt^w) TbmMT^ht. Rmmit [mm^ti c^-^'i^r^h) -r-sj 

0 6 cO^U'tm-oXmML. yn ^' 3 3 2 S.O^'S 3 4 =^^UT-7^'n ^7 3 9 8 



a:.y.'^^^7^£hii. -/n^^^A 2 0 0 (i'T'n -7 4 0 0 "C n ^ A ^ycS 
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-fi>o :?^H-7°ni>*9 A 2 0 0 S ET TEMP^^^/^°9p^ -^fltTEMP L 0 
t^^L< J: ^ l^S^Sb (-7^n>>^ 4 0 6) ^ yry^^yit^X^ {y^u y ^ 
4 0 8 ), im^'T'n y 9 0 ^i^^-^ ^ V y ^iSif^t -^T^^^ & o 

(y^a y 3 1 1 ) , yn 9 A 2 0 0 (i^Kb. 'T'n 3 3 6 , 3 4 0, 3 
4 2;S.C^~3 4 4 ^m-oXyu y^^^SBO Km^. fUy^Z52 -e±^l)Pife7'n 

y ^ 9 Q^n^f^-^) yvi.. SET TEMP 1^ 
or) let /iJtLTv^'iv^J^-^C;(i, :7°n^^ 

■^A200 iiynyiJ'372, 382, 311, 332, 336, 340, 34 
2, 3 4 4:^^73 5 0 ^M-oXy^Uy 3 5 2 'M^ll-:?, o i^^^ ^ ') > ^ S E 
TTEMPKM-r^ ■:/ni5''9 Ali^-^ 1 , 7 9 ^ 3 I' t^^}' L 
3 4 8RZf3 7 4) . "7 r > =Sr :t "T ;g, (y^u ^7 3 9 0 ) o -^l-. 
^Tyj^ii^^^ 1, :titil7 9i5''^2lc#^^LT>0^f)^^^^;v/3i^-lr^''>3 > 

2 0 8 (•:/n>7i5' 3 9 2:^0=^3 9 4) o ^'Wv-^^m^-^^ 

2 0 8 KXi>m^Kit^'^ "7 

M-e-if-Y ^ h *L7tv> (±|a'^n :y 3 1 8 , 

3 2 0, 4 2 0:S.O'4 2 2 #M) o 

*^J-e{±, ^-f ;V/illlfti-tr^' v- 3 > 2 0 8 (1219 H~ 9 K) {± -J^n rJ' 4 2 
1 -^^^ 

L, S ETTEMPfiat'^JW'fb^aTV^J&o ^tt-lr^^ > 2 0 ^<r>^^hn 
i^' ;V/'Mlfe-t:^ 3>2 0 8^i/^°9^ - ^ cO ^ - 4?- 

Kl 1 4 ^^\%m,%^--') >^L. M^^£Xtl^^~^^~ K 1 1 A^^h^if^^ 
h'fu^^h.2 0 0 ^m^'^^V 3 > 2 0 4 llM-To ItHit'T'a y 9 0 , 9 2 c7) 
#^(50^:&<7)SJ^{i-^ny ^J' 4 2 8S.t>'4 3 O-ei/O:^?^ Fl 1 8 I:: $ 
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}- <DX^ ^'-^ Afi-yn ^7 4 3 6 l::^iteL. imit-^n '7 

-fu V ir 4 3 ^ <D\fMX^^^. :^v^-e-7'n ^7^ 4 6 2 (r>W^M.X^^^\^^t^o ^-^ 

^-'V/iS^t-tr^'-^a > 2 0 SX'^U A^My y i^^li 0 - 1 0 <D 1 

t ^'^^^^K m^'t^^ya y^mit:^ t 2 K^i^^fl (^rt y ^ 3 9 2 ) . 

LT 7°n 9 A {±yn '7^ 4 6 4 X^^M^y'^ y ^ i)^ 6 0 V(Di&^4 ^ y ^ 

iC0M-e^-= 1 t J^-So '7°n i/^i. 2 0 0 {tyu y ^ 4 7 478, 

4 8 4&Zf4 9 0 ^^oXyn 7 ^' 4 9 6 coPB^^-iirH^ 19 . icOBt."^. T-f ^Xj 

^(Ty-fn^^j^ 2 0 0^{47"ni79A^^ti^75)^'0Xt4{Sifcco<t ^lcM:/n y ^ 
(*ff Lv^ig:S?UJtt-e±#X(4T^LT^ 19 . T'n^^^Afi-^f- ^ 7;^ 1 2 2, 
1 2 3 5e^fj«$ti^SJK'tf$Ri::ov^-C I /Op& - K 1 1 8_h 

cOA/D^l^^l 4 2, 1 4 4 U ^^^i-:?) ii:^>'-ii§:tiMi6f5*i-5,o itt:: 

^1 - - 7- n ^7 ^ 7&5"ig ^ ^ ^ fc> Tt: o T ^ ^SiS ^ *t L T V ^ ;^ ^ilj ^ 

12-e (3^-e) if^?ttSo "T'n ^ 5 1 4 (D'^k.t^ J - xK^yu y ^ 

5 18 c7)^x.:^M J^-^^-e^fe^cO-e. yu^'^J^ 2 0 0 (iyn '7 ^' 5 2 0 "trT I M 

ELO {^mx\t& Q^iTyi^^^ y ^wm) 'Dm.^t^x^KRnm^w^ 

'm.-t^o T^n^^^A {i:M^;^ ':/n ^7 5 2 2 -e-7 r > "7 v'n ^7 iJ' 5 3 
6-e^H'^-^$&i()^-ii;t^^, ■7'n^7 ^ 4 2 1 W-Y iS' JV/3i*-tr ^' 3 > 2 0 
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8 (Dtl^.^ 

-fu^r^j^, 2 0 0 ^JVym^^^z^ 3 XDthl^'kM'DX'fiJ y 4 3 2 

KW^o Rmmit^^^-v-nm&^IU (6 0#) ^t:&(^-e. ':fu ^^^ity^u y 
^ 4 3 2 :ii~^ib7^t^L. T'n 7^ 5 5 0 X-mt^S-t ^mm^ ^ y ^ ^ ^ }]^~ ^ y 

5 5 2 <7yf^^'^\:.n-t^^^\t-^ :^7.X^ ^ . ta&oT-^n^^A 2 0 0 It-fu y 
5 5 5 -e^:itM7 9 4 icJf ^L. RmmRV^- ^ 0 K y }- Ltz^^. ^ 
n ^ 5 5 6 ^r^LT'T'n 5 6 2 KXi>o 

'/u^-^j^'^^^-B4Rzfy'uyi^ 5 6 2 KMM'i'^t, ^ ^ ^ ^ty" 

x^y ^ 5 e 4 -eif^^ (^^ >'V^= 0 Km&Lfz:$iMXi±y'Uy ^392 
Rir3 9 4 

T^>f ;v/iiffcjv- 7'2 0 8 lcAo7tcD-e 1 t^Jg^'S; tt^) o :^tc-:/n^'-9 a 
\'^^^)vWi\ y ^ ^\z^\,-^xf^^^^^ ^-i ^ )v^y^ ^t'^yu Y:2)vj'^^ 

T'n^'^^A 2 0 0 \tyuif^M.^-B.y^ir^ Q\z^)^y V L. E 

> h$-jJ->l:iL (:/n^y^ 568:!aa«586) , ^^\,^xyuy 
^421 '(T±)V~yKM^o ^nx{t^ C Y C L EMA Xfi 8 X^ . TEMP 
H I {is Q'CX^^ho ^-dX. ■7°n^^7A{iSETTEMP = 8 OXyuy ^ 4 
2 1 l^M^ o 

4^J^(i±;V-7°^iioT7'n^^A {d:-7'n ^7i^424, 428S.?^~430 
19. 7 ^ 4 3 2 c7)RB#Mi^,^lc^i-&o R B# W ^^'n y ^ 5 5 5 -tr 0 U -I: 
^7 b $ fLfz(DX\ 
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'fU^'^2^i±y'ay^44A, 460, 462. 476, 478, 4 
8 4, 4 9 0:^a*4 9 6 ^iloT±JV-'7°l'M^9 . :^ - y'U y U^^'^^~ 

^ 4 4 2'^^-y'7^'-^ IKM^^-f^o y^'i=iy ^ A 4 A , 4 6 0, 4 6 
2, 476, 478, 48 4:^0^4 9 0 ^riloTT'n y 9 A 9 ^ K'^^ . ^ 

fi, ■7"n^^9A^Jtl-7^^*{i':^n 5 1 2 (1 f "C) y^uy^^ 5 

1 4 co^x-fi-f j:-y!.'^co-e. yni7^A2 0 0{±-7^n^7i^5 1 6-eTTMEHI 
co-fit C:*:^]^}* 6 0#co,S^'l' ^ V ^^ B#^) ^ t S J: ^ R B#K ^Sfg^i-^. 
o :7°n^^^A{iMt^. y'u y 5 3 6 4 ^ti^MjLfz^k. ^'n -7^^4 2 1 
W-<^';V/iiffc-fe:?'^/g> 2 0 8 (T^^&.'S l^lMi) o 7'ni5^-9A2 0 Oii^^ 
XM^-ti^^Z^ 3^ 2 0 8 (T^^^.i^^^iloTyn >7 4 3 2 t::^:i>o R^K(d::i ^"C 

(i^ffet^fit (6 o#) ^t^<7)-^\ yuif^Aitruyi^Asz^^hi^i^L. y 

(y^n^;' 5 5 4) o R^H>?>^^^ra-^tLl-Jg) y'n y 5 5 2 (T^m^^KM^ 

0 l*-7'n '7 5 5 5 2 ^-eii^L. R ^ =^ 0 13'J -b^y 

bbTtt^:. •T'n '7 5 5 6 tl^So 

•T'n ~7 5 5 6 "Cii^x-/OM j:-;^ ^^^sfe -g) c7)-tr. y'-a M.i±yu y 5 5 8-^^ 
^icS ETTEMP^^fii^t^ ^';v?g.J^^t^p< -iJ' (TEMPLO) (7)ftir|||g;^ 
v'n ^ 5 6 0 -einife-:/n ^i^m-r& X o^y r^^^t^ K Ltz^^. ^ 
n 4 2 1 -e^JV- T'l^iM'S.o 
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TEMPLO) um^M-r&tx-m^. ^(oum^M-r&t. y ^ 4 e ex- 
y^bio) i'M'o. '^f.My^^ii (3tx) if tL, RmmiiM^.y^ y ^ 

^WfMmmKtyfz-^XTEMP LOKm^T^^ d^T I M E L 0 t^SlSS? tl 

\^x'fucr^i>.\tfuv^ 4 3 2 xnn^^-j ^^f^^-^y {.-ztu-j 

^a-r«> t ^ AfMVy iJ'^fiyn y 5 5 5 -e (4 ^ -e) Jf^^ ti. R^l^ i: ^- 
fio h -9--^ i^J^^:7 9^^'(i#0*W«?*i"S.o yn^'-^i^ 2 0 0 

C Y C L EMA Xli3ii--5. i -e (Mx.ff 'T'n ^7 5 6 4 iJ' y^W^yy'fifi^ 

^ T-if:9-^tLa f-e) T^n^^vi^^Jci^ 0, 1, 2 3 LT Ji^tD J: 9 

A 2 0 0(i-7'n'7^' 5 7 O-eXEMP S U P E R cofS ^i^l^i"^ o ico^^'O^^ 

Myyi^"^ 8 t::|S:Si--i.o m^M-eti. temp sup ER<3offi{± i i or-e* 

V) , ■T'n >y ^J' 5 7 2 -e^^S ETTEMP 1^1 1 OVKm&-t^ :itKX^T 

yirMm^^'^:^'tmiihLfzik. 4 2 ix^)iy~yKm&o settemp 

iJV-T'-efi. R^W5^?^'o-e^,^(7)-e. 'fn^^j^\tfviy^4'i2x%n-' 
J^rm=^*°-'; ^^^L. 4 z ?>lk^4 e 2<Df^^^^7s^v'f\^. 4i%<r>f^^ 

•T'n ^7 ^'>«)>'±^7'n :y J; (9 M^U.X%^ . y^y'^ v ^t^l.'^y'u v ^ (D^^ 
l^iii-S * -e:(:icSi 4 tL^S. t^^-T^o ^7 4 8 0 (7)Fom-i^(75^x.:*>^ 

4 :^y.<r^^^\^\t. ^-y'7^\t\\^m.%^ 
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tL. yn y ^ 4 9 6 , b 0 O^Zfb 1 0 LXikWM^i)^i-^ii^ o ^ ^ LT 
'^My^^^^^ ( 5 ^ -e) m^^L. y'n y ^ 5 2 6 "CT I MEL E ADfjS^^^R 
^KH^-KL^ :/n 'y^' 5 3 6 -e^-f ■7-^#^i^IL7t:m^ ±;i^--7°HM^o 
T I ME L EADfitfiTlgijnit'T'n^^ ^' 9 2 (7)Jt||fc>d^ e)ii^tPft'7'D ^7 ^' 9 0 «0 

iJV-'^ti^^ LXy^uy-i^ 4 3 2 -est ^^7'';V->f->t::^ll!£L> R 
B^re (=TIMELEAD) ^^mm^il-T ^^M^m^Lfz^^. yu^9^2 0 
0 1^^:^1-7 9^^'^ (6 S-e) tg^^-r^o *ici|-79i^= 6 cot -fU^yAliy 
^ 5 7 & -e^feL^ ■T'O ^ 5 7 8 "CT EMPSUPER2 c^fiS^^^S E 
TTEMP 0 l::n- Kb. _hg;-7'n coJiifc^ oTt^l^i-^o SETTEMPO 

J»ltyu 4 3 2 -e^ttLTS.JS^#- U L. "Z^n y 4 8 4^1/4 8 6 
KMV. -t^y-ct y (TEMP SUPER 2) l^it LTV^ 

^■A^^U^-r^o 'MLX\^^:hm^l^it^-y v^ltyn y^ 4 S SXl K^^^ 
fi^ yuv^M. 2 0 oityuy ^ 5 1 0 "Cil^il^M^ y iZ^&o i 9 t 

XWy^i^^^^M^ (7f-e)ii^L. yn^7^' 5 2 8 "T'n^y^'S 
3 0 -e^l^R^K^T EMP SUP ER'T^mK L. •:^n'y^^53 6-e:5^'YA!^|| 
$&t()i-:g>^ :$:^Jtr{iT EMP S U P E Rfi 3 0#t?* V) , Ji^^'n >7 iS' ^^j^^Jiifera 
^tc|t#? tt-g>^^ t^+g^T^o ^JV-y-ey'n ^> rJ' 4 3 2 ti^^-f-^ :5'+l-'7^ 
;v-^>li^(SL. R^K (=TEMPSU 

PER) 5?)^^^-^*L-rs^M=^fijs-r'i>o f^mmfi-r^ yuy^j^ 2 o o it 

WMy^i^'^ i^tx) ±g^L. ^~y^vikxiRmm^')'^yY\^. yn^^ 

5 8 0 yui/^AfiT'n y ^ 5 8 2 T^^;^ ?J*T^ M 'J V^^^^cOz^J^ 

L. n^cDjiW^.yu yiJ'COSETTEMP S H U T 0 F F (7)ffil::S|g:^ 
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■yAityuy^ 4 3 2 -e^(SL, fiJ*^*°-iJ ^^''-rSo y^y^ 4 9 0 
fi^ aiv?>-e^&oD-e. T'n^y^^ 4 9 2 -e'7°n^^vAt±±g;-7'ny i^cT^r^j^^.i^'- 
-e^-'7'^^^fi 1 l^^^^tt, •7'n^y^/496, 500, 51 0jli>'5 1 2 '^•^ 
LT^:^ci^ 9--c;o^^ci^^M>^)^'tf 'bti^o ^ 5 3 2 -e-7°n ^''^ A (i^illi "7 

ry^^tyKV (-T^n '7 5 3 4 ) . T I ME I MA G E<7>fit^^^R^Ml:in 
- K (■7'n ^7^^ 5 3 5 ) Lti^A. ^-f ^-^^fegflL (y'u y ^ 5 3 6) . 
■7°l::M2.o J:i^<7)J: ^ T I ME I MA G E/^°^^ J^^^^ h^^^mm^^ 

(1 OS-e) Jf^g-L. T'ni^^i^fi^n^;':?^ 5 8 l^i?/5 8 3 ^:^LT[Ell 1 A 
7. eT-'^j-M^a 

^fc<^]Sma«L7t:^m~>':5^7"i^ 2 2 {i. IH 1 1 A~ 1 1 D t^^-T^ai '7°n ^ 
A 6 0 0 5^ ^^(7) t'T'-^MiS'/n^^A =^-fiJffli-:|)o ^ > ti :x - ^ |I n ^ A 

;^)^"7°niy~9 1 Ol^i^-r^t. tUtP^^'^m'/n^^^^i^ 6 0 QK^Mhfi^o 

260*^9100 1:: J; <9 lil^^ tt^^m^^ 6 0 (M^ff:^ h 'J y 1) <7)e 

M^X-^&o #^ai^^6 0 i±m 2 A. 2 GJlO=^5 A~ 5 D ti^i" J: ^ li^^'i < 
i: <j lM<OMW.y^~ > 6 8 ^^tfo HI 2 AS.C>= 5 «0 7=VaM COM^V'- > 6 8 ^ 



C49) 



9-504428 



:Lith<D^mmm3'^7 Ai±mmmu^7 zxammm^^-y tL'ri^:}.rKsi 

t LT^L. la 1 2 B h 7 4±<7)^E^SIi<t LT^-To H 2 Ceti 

Tt^jroT^^^^z-y^^iSfeAiiB^i-^ (mi 2 AcT^M 7 2) o mmm^7 

4(r)mMm:m^iixiiy^~yitm-5y^mi^m^<^ r?imtij r^y^r-r^^-^jfe? 
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Ki 1 6 v-A^T-v v^M^:L^ T'v jvffi^R AM 1 2 4 me 

^^?ik5i:7°n^^9i=. 6 0 0 ct oTj^fl^l-^. ^ i>o rr^li^.-^^ 2 6 (i 5 

1 2 X 4 8 4 ®^(D^ftJK^ 8 tf b if\y-7.^~)\y^mm-r&o 0 5^)^11 -fe 
H^^^L. 2 5 S^^'fi-feiBlt^^-r J: ^ i::#iB^t::^'ffi^*!li9 ^T:i>o 0-2 

1 1 3±C;^^$tL#-g)o 
Ii'7"'*^t!k3ffi7'n^^'9 A 6 OOtilll 1A~1 lD<7?'7n-^^-hm: Vi^i" 

m^K&^WM^^-To ifr^^my'u^'yi. e o o 2 o(7>±-b^' >- a yxa 

JV--/=lr*)Oo ^ 1 <7) -tr 3 Xi-T'n^y^ 6 0 ex-mta-T^ Tlf^J -b^' 
^-eS)!^. ^2co-fei5'->g Xi-T'n^;/^^ 6 3 4 tr||$61-^ \Ty^^ \ -t^Z^a 

^ . ^^^r^' 3 > 6 0 6 co^-7';v->f->''e*:i>o WM'^^^^ a 
jS/^tli^ ^ y h 2 0 tel:: 1 11 Wfr L . T 7 -t: ^ -b ^ v a > ^ ^7 h 2 0 co 

y'U^yl^fa 0 0 {i'T'n ^ 6 0 2 -e|^$^L^ -^n rJ^ 6 0 4 X^Wt!^^ 9 
^*JW<bi- & o iJ^y^ fi#S/>^ ^7 l:: do tt S R 

^9 Q, 9 2 b 2 0 ^JK#r^ 4 0«cO-j7i;P9 7 ^r-^tfo 

•7*n y 6 0 8 {*^- ^ - 1 0 sXfi 1 0 9 > -/jv^i^^ig^ -ettrit ? 

-^-^o ^^±i^^6 0(7)®ft^*^ 9 V>X 10 2 KK^^^Z^fz^K-^ 7-106 

^<Sffl1--&^m^/:^-r A 2 2-eti. ^-^-108 (i^^m^^e oc7)3i^iiit 
SJS/^m^^y h 2 0 {iSf f L< {i, SjS^:^7';v3 8 h 2 o 
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- K (Ei^*T) ^m^^o vimt L < {i. nmv^- > 7 o. mmm> 
^7 A'AumMm^f-'y 1 2co#^. ^n.'jkw^ m^^^^^^y Yx^t:^^-^ y 

tb<D^~Y')~r~ (IEI^^i•f) ^#x.2.o ■7'ni^*9A 6 0 0 fi-^^n^^ i5' 6 1 0 

2Xm'^t^o MMii'^yf^^^<r>Wi^K\t. y'u^'yl. 6 0 0 liy'xi y ^ 6 I 4X 

/s'-n- K^5-c^^- hxm^hiit£T^^'Dtz:Lk^m^-r^o mmm^<^i^w 

J&v^c^-e, ^§:^^|R^-r-&it565-ei-f> -/n^^^A 2 0 0 fi'^n-y 6 1 6K 

KWu^'LtzWs^Klt, A 6 0 0 (iyn ^7 ^' 6 1 8 l^^!9 . ■rVv^'Mb 

^■r^n^iJ^ii :^ 9 1 0 0 3d^t) 7 V-A ^^9/^^^*^ K 1 1 6 t 
. lf^(i-rn ^7 6 2 0 -Ct^^ v^'Mb^ tL, :/n >7 6 2 2 -e?ftM^r- > 7 o 
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n ^7 ^' 6 2 4 -T^^^n 9 A {i^tifs v'- ? ttfc^d^^^O^^^r^^-^-^-^o "f^ 

jvco^r-^- 3- K=^fi^L, -fUy^eiGKM^. -/DiJ^'^A 6 0 0 (i^^n -7 

^ 6 7 8 (o^yy°}H^r}i^-^yKM1yo -fuv ^ 2 4 corn^-^-i^i'MI-s^x. 

J^-XTafe^. ^3 (f, yn^^'^i^ 6 0 0 {i'T'n r^' 6 2 8 1-j1<^^, 'fuy'yJ^ 
6 0 0 (i-i/n >7 ^ 6 3 0«7)r ^7-b-r^?XJV-^>l::^l«btt:g>o 

6 2 0 c7)7='-f i-'^^Mb^Jiitt'l' ^v-y;^^;vM^ffl'9 ^Te)tLT\/>&o 

6 3 6 'e:7'n^'^A 6 0 0 fill^S co'^^^frti V'- >^ L. il^ 

(^^*fi^v'->'4'(^#^«tet::iB^TO> (SD) :S.C>=^Htt^It» 

:^H7'n^^9A 6 0 0 (A':7'n >7 iJ' 6 3 8 l^^«9 > 3aft<^^^ff!i? V"^ ^ tl^co^^ 

o :?!^V/^-e7'n^^A 6 0 0 {i'T'n 6 4 0 i}--^-^^ y ^ 6 4 2 K^^) ^ -fu^ 
9 6 0 0 >7 6 7 0 co^V- :y tt-l> o y' y ^ ^ 3 

Tv^^cT^-ey^^n ^ 6 4 4 tc^^o 
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\^'fu-ji;iaA^ii~^iD ■T'n 6 5 0 l::^ 7°ni5^'9i^6 00 {± y ^5' 6 5 
Mft^JfliJi^ T-^JV- -f- y r n y 6 5 2 -eli^^-r^ o ■T-'n y 6 5 4 -C-7°n :r 
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^&^hii. ^mm:mmii7 2 i±\s\-x-^i, tmm^fi. yuv^^.^ 

0 0 ii-:fuy^ 6 6 0 (7)1*1 Hi ^fit^Itff 

0 liy^n 7 ^ 6 6 4 KW^. r^i-ttffij t (f ti-S^^^g^^^^i-T-S o 

{i'T-^n y 6 7 0 tD:^y^- y^y'K'-^yr^Bhf^^o 



C55) ^#^¥9-5 0442 8 

■^n iJ' 6 8 0 -e-/n^-9A 6 0 0 (i^^ > :/JV#S^^iamL/it^. ^7 ^ 

6 8 4 -e-fi^* ^ > 3^ (iig^^-^ ti^ y'u^'^y ^7^686 -eftt*:(D^itt:^^' 

b;t:$^S35^^ra1^-ii:-S.o -f^-Ji^ 6 8 6 (T^fnl^-i^ lc^i-;|>i^x.;6V -"C* ;2) 

■7'n y 6 8 8 x-f^r-r^o 
8. mmmmn^^miom 

1iSKJS(7)#^£6<j^M(iP C R. LCR. 3 S r:RV S D AX^ i> ^ ^^^MXii 
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So -^J^tfJP C RJtftMM-tr{±RjS^f>^JV{i-|^t^^ FH'J d 

ATP. dCTP. d GTP;^CJ*'dTTP <{)-^tPo L C R > y° iiM'M It 

mm-r^^^mmm.itmmmmt\^i£fi. r:^^zy') ^mm. (dna) xi^v 
^mm. (RNA) ■^*>j:<. ^(D^mxit^^mu^i^. yy^^yyw/x\± 

t < {i*^|a7jg(;)DNA-e*:g,o 

mh\.xm^K)BiSL^. yy-{^-/yu-y(7^mu. m^mw.<DmM^'&x:pn 
y^) ^M^'-v g y^'m^^fz^K^'^^^^^t-rz,o x^t^tL< my°y 

^-r-y-yu-yam 1 5 ~*>J 1 0 om&^#<^. Mi^Ut L < 1 5 -1^4 
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7.^^^^'4h'(h^iM^RZfXXiiAvp\ied Biosystems, I 
nc. (Foster C 

i ty, CA) . DuPont (Wi Imington, DE) X (iM i 1 1 i 
gen (Bedford, MA) -A^h-f^M^ fi'C\^^i>^M,^ m^y^X^^^ iti> o 

V ^ K;5ia=^^^J<h-^iti (^J ^i^'r^y -i ')y . V n^-y yikxy^^)^v-y 
) x%^o ^(DX.nt^m^^'kn ^y ^'<~\tnm^\^'k^x%^ . Ttig^tiTv^ 

& o 



C58) nWP- 9-504428 

-■zrt^^-r^^tt^-T^^^c E n z 0 Biochemical (New Y 
ork) :S.y^Clontech (Palo Al to, CA) i^-f^^^-/-^ 

) LTS)S^^ ^^-^^ 3 0 n^t>:/;v3 8 

Xli-?^^ >^^^-<7)Jgt'-^>-/;v3 8 J: -9 J::^ ^ =S-^S^Wig>L^i-:2) 

^J^'&o ^'^KKm^^y'^^- 3 0 i:;|tm^^ ^'/^^ 3 2 ^^-^^i^T 
b 2 0 ^r^^L. ^^^7 h 2 0 ^Hfe^-f U >:^^T^V^M;^ 1 6. 

L< (i® 6 ~ 8 l::^L. ^TOtfl^lfiftl"^ X d ^^m^^ ^ ') >^^T'V^M;^ 1 6 

0^i^KKm^yy')l^ 3 8 *:SSi-^o PCR^LCR^ t^c7)j3)f^c7)i^|gS)S-e{i 
. SJS^t^'T';!/^^^?--^ ^iJ^'l^^ftl-^o 'ftfe;^. S DA-^3 S 

cD^?&-i>?s.^'e?a)g^'f V y ^^t^^f:hfi^o n^i^^wMs Km^-r^j: o 

. MH^t>y;v^8 arts 5'CW^i5';v 
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-32 K^^L. KJt^y^}l^ 3 8 ^fB#: 6 1 tmm^^i> (HI 5 A~ 5 E) o 

^^&^>-/;v3 8 ^^tm^^ 3 2 ^^^^T-i>^^ h 2 o a^M^l 

3 0(7)T^T-m«j4 0 ^)#M?-l±Ttf to^t^o 

-ti?';^ > h 3 5 X ^ K:j y \:i ^ 2 6 ;5^t,ilP^ai V;^ > h 1 7 

XJi 1 8 izm^L. ^ 9 LXmmM4 0 ^#i»JcoMffi?ajgJ: «9 ^i^Ml^^mSI" 
&o >(4>9 5*0. ii'^fi 1 0 0 'CJ':Jl_h<7)?m^ -eJi*t? 

x^mmm<7:)-3t-r^^mm^m5 , 120, 6 4 3 ^KmM^nx\^^&:f^-}i 
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fx^t^yfjii^. m^^y ^ y^i^. rifv>. R7}L^tm. i^i^^y. ^mm 

^^-e^><tV^o *^?§'e^fflnrt^'i^(7)fl&(7)igm{i^@#lt^4, 16 6, 10 
5-^. *a#«^^4, 4 5 2, 8 8 6-^. ^MS^Wm 4 , 9 5 

4, 4 5 Z^RV'^m^WmS , 1 2 0, 6 4 3 -^t^iaft^ ttTV^ ^1(7) J; ^ 
^ [^J^«S#I^^^5, 1 2 0, 6 4 3-^. ^S#W^^4 , 3 1 3, 7 3 4-^ 

#M] o 

SJS^t>'7';i/^^^±|S(7)J; a t::iifpL/cii#:6 lcoSllco|lM6 6t®Mi"'S)l^ 
6 8 l::|#M^ti>g>o 1 (7)^2<?5«6 8 f±0^ 
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^^f^'^^zf^m^^^b , 1 2 0, 6 4 3 ^Kmm^fir\.^&^m 

vT^^vt^ftitii^s^^mi^e 1 (30112 60 6 8 tmm-r^K-^n^x 

o 0* L < ii. nmv'-y l O {ifH#:6 1 }L<D-m%<r^^m.x^ 

mnrt^^«fSs^««-r'i>0f^co^m^^£po ffl'fre i {i^^cr)^ t ^^^jisp,, su<^ 
%^-^%%-t^fz)i:><r)mmw^x\tv-y^'^^''^^>„ ^-mx\t\^tm\^^ 
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1 Ititcov^T^H^IfflSft^-risici-^ i ^ ->i5^^^;msit^ i o 6 

HJ; oTtf •r^:^;>t l/VX 10 2 tt:&o ^'7^106 ^m^T^ 

4jJ:v^o tJ&oT. ^ffi-f-^ 3 2 ti#m-ri.mrtc£jS^j->-:/;U4'<r)i^itii^e^j 

mrnKX-^x^B^^-^y^^- 3 zpix^^lh^^ho ^(DWMxit. mm.fpi^iM(D 

mm^y^)^3 8:^mtii^^^y^^~ 3 8 i<^mm^fix:mti^^^6 0 t^Mi-'&t^ 
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3 2 t. 3 0 ^^tiii-^y^^~ 3 2 K^M^t^^rn'm^ i> W.^- 

'^M^?i^pt>l::'^tp l#Jili:OStf^«x.2.o P C RT-{ii(7) J: 9 J^^^fiD NA 
^i^°U^^-^f. dATP. dCTP. dTTP. d G T PRVWr^com^i^^MK 

AU NAD:S.O='BlfSc0^mt::#^6^'iii'^^ < t ^ 4 "/o - y^^tr 

1 0 . MMM 

A. 10 5 mm, 9 5 mm:g.fJi^ $ 1 3 mmCO^f--^^ 4^ o 2 o<7)T;^ 

-/ii2mmt Vfzo >i5'"{i:M^/^m^-^;' h 2 0 ^iH^-T^fcitxD 

y^^(7)p^mK'^1o\^i%My ^ y^^^iftzo ^mnm^:^ h^) yy' (Mi n c 

0 Products, Minneapol is, MN) ^±T'J ^^^(D^jUK 

j^^r^^^ 7. (CCD) 9 inrHj^ ^-^Sa^LTto 
B . 34# 1 0 5 mm, F*I# 9 4 mm:S.?>'l^ 

$36 mmcTD^-^i^r ^>o# — (OT;^^ - A^)|jc'J > ^- ^ ^' ^ - 

^m^\^tZo y -^{tKJl^^m^ :^)\^^ 3 ^)V^tU'^3 . 5mm 

i: LTto y ^(o^m\^'^-l5U^^y ■< y^Wt^lrtzo nnK^m^^tm:^ y u y 

■/(Minco Products, Minneapol i s, MN) '^H^ L 
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C. 8 4 mmX 2 5 mmX 6 mm<7) Thffi^ o 2 'fgcT^fEJl^r ;V ^ zury^y^u y 
2 0 ^JK^i-^7ti6<^^ 1 2m^^. ^'i' 0 . 3 1 cmt L 

(Minco Products, 
Minneapolis, MN) =^#*L7to n y ^ <7yU.^^\t ±.^<^ ^ ^ 



vy. ly^y^fyyy. ^^y:r.yi7}]y/-^v'~)VMv^r^ViyyKn-r^fjiM.m 
^■^^f ^^-eifjlH L;to TV^y^y. ^y')y. v^<yvyyy. ^^y^yii 

^col^B^-SMaiS^O 7/ 8 0 8 . 508-^, 07/808, 839 07/ 
808, 839 -f-^ 07/808, 8 3 9 -^^^l?^" 0 7 / 8 5 8 , 9 2 9-^K^^ 

y ^ n - :^ jvStfr^^fe l 

tzo yy^y)^\^U-t^iXMM\t^yzy }\^^'^^Ti^^-i)~^hX^ \^tz^y y.^y ^ n 
-^)\'X%'Dfz (S-T. FantF. Karush, Molecular I 
mm 0 n 0 1 o g y , 2 1 , 1023-1029 (1984) )o f/tlflLtt ?r n 
■T^ y h Sepharose (^©^tM) X\t'f^'T^ y Q Sepharo 
s e (^^^^1) (Pharmacia, Pi scat away, NJ) KM. t 
T^tmL. 0. IM TRIS (pH7. 8). 0. 9%NaCU 0. 1%B 
SA. \%7.^u~:7., \%-^ v^fu^-^y -)i''^xfy YW*x^^ 

\^tZo 
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B . : D . A. Y 0 s t jtfe 4, 954, 452^(19 

9 0) ) c7):^-^t;t^oT3n^ K^^:-tr l^^^iSmtfco 5 4 5 n m "Cpti^^J^ = 
1 6 KM-t^ X^K^u-^ F=^7X-e#3^L7to :^<DmmWi 1 mL 1 m g/mL 
(7)in:if:tf-> 1 L t 1 0 

0 m g/mL(7)B S A 6 0 ^ L ^in^/Co ^ c^^MYM^t^MM-^ff-e 1 ^KM-^ 
L;to 0 . 5mL§l5^^. 4 % -bM > ^-^^T 4 0 mM TR 

IS (pH7. 8) 0. 5mLr-^mL. 10X1, 2 5 c m^" 9 T^mB^^U 
t-f-^^-^y 'F (L y p o r e 9254, Lydall Inc., Roche 
s t e r, NY) K^m^'^tZo K=^<^|§^^L. 6 X 6 mm^M- l^^if L 

±tl— H^-feLTtW-fej^'iJ 7.'f-uy'7Ty i^^^lAT- (Bangs Labora 
tories, Carmel, IN) l:: ^iinllf ^ ^ ^trLJflLft L^tio 

(E# 3 8 0 nm) ^7jc-e 1 : 2 5 l^if&fXL. 0. 4%@ff^^-eimL 
t L. 1 m g/'mLcTjIjLtf;*-^^ 1 0 L ^tlDx.fco Mrl?S^?iWi^iEM'^^-e 4 5 
#Wlli^L. 5 %*-lf^ V^r-^^-r^ 0. IM TRIS (pH7. 8) 5^L 

^itlx.;^Co i(?5fS^i^cO0 . 5mL§|S^^, 4 %:55;-tfM ^^-^^l-^ 4 0 mM 
TRIS (pH7. 8) 0. 5mL "C^^R L. 10X1. 2 5 c m/^° F ( L y 
pore 2 5 4 (^MM^) , Lydall, Inc., Rochester 
, NY) K-^^'^^fz^ ^-^-7 Y^W^^m\^tz^ 

c . : mitiisi«?±itt^^ffl xtxr y >- ^i^mt ( i m g /m l) ^ 

::ihn-lr;vn-y!,->-h (Schleicher and Schuell,K 
een, NH<7)Mylar (Mffi^) ^ X b L7^:^?L^^^* 5 ^ m<!0 

(7?) l'llDxL;to Mt^. *gI#fF^4 , 877, 745-^ (Abbott) ^^12® 

. iK^y y^y^y. fn.^:t y j-yt^ )pRzffjLy u-t^ >in:#^ o . 

5 ~ 1 m g/mL-e^U^cT)— > n-t:;^n-y;->- b ( 
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fl?L Schleicher and Schuell,Keen, 

NH) i^M^. ^mmmmi^^r^^Lfzo 

Lfco ^m^-v >^^^-<!o±^(ifflc. r^^itrm^mni AKmm.-r&^4 

2 B(7)L y d a 1 1 iittf :t ^ K^M^x- T'-efcLiT > 

~^-Ly da 1 1 Kffi#^ 3 X 5 0 mmX b V -Tm^ :^ ^ ^ :^ 

Itl3 mmco:7°^^>/:J^^^;^l^;^^^^i>;|tt±i^^>/t-l::L y d a 1 1 Kf|5^ 

B. ^'^'-/^^^#x.-^.^E?l^■f-■r : IEI2 a~[M 2 e n^i-^ffco;:^ h i; 
y-^m^) >>$^t>doff^ Lt^Io RJS^35-e>V^f-/^^t::ilC2>J&fl5(7)^ij 

Tto J/i:#:^sSL;^c#M#M#;^ h V 2 c) h ^jj^jv^^ 

•f^\£yxm^\^tzo 

A . P . C . R . Tri-Continent Scien 

tific Inc., Grass Valley, CA:d'^hmX L. mMI^ ( 

1 0 0 ^ L. f*lSl . 8mm-eS>o7to TlflSmH 1 3 KmT X o Ki3.CW^ LT 

B . *x ^J'i^KtS'^-r ^z-^— V arivest. Inc., Grass V 
a 1 1 e 

y, CAib^ib'S^^ X^tzo ^fiib<^^^y^^~iimMl 0 0 ^L. 5 m 



C67) nWP- 9-504428 

A B I D N A^Ejt§?tr^i^X:f^9 ^ V4 h-fb^ic J: V) :t V ^V^^ K^n 

tte)ttSJ3. 1 1 #M'[4^3- Ki-'&t; h^-fe*? <7)-gE^±gitiMLfco (I. 
B a r t e 1 s 'ft&. Am J . H u 

man Genetics , 3 8 :280-7 (1986) )o @B^J{iTffl<7) J: 

9 1^^169 (5 0:^S^^Se*j : @S^J#-^5) \z.m\\-t:ho 
i£ ?'J # ^ BB t?^ ^ 

1 . 5 ' -biotin-OTQTCAaOXCCaOCA.TTCC-3 • 

2 . aTAAAaG<iGAGCA&TAAaQT-3 ' 

5 . 5 ' -ATATTtgrrgKnxaagACeaVGCAMlXXSGOAaftGGGCAO^ • 

5 ' . ( 3 ' -TATAAC^ACACi^GrECCTCKTIGCTAAaSCCCTTTa^^ ' ) 

3 . 3 • -bi Otin -CACAaTCCTGGTCGTAAG 

4. OCATTTCaXTOOTTATTCCA-dansyl-5' 

B a c kma n 3 - n /^'#f^^mM^ 4 3 9 1 8 2 -^ms^^ J5, J: 

r^-7';v^~-r ^7 •:/] L C R '^^Mi-<2> 7^*?)^' , 
lOO^Lfl^n, pH7. 8 liMTS ct 9 l^KO H-r-/SfeL^c 5 0 mM EPF 
S. 20mM 3 0 mM MgCl2> 1 0 M NAD. 1. 7 M d 

GTP. Thermus thermoph i 1 us^^^tjCODNAV^'^-ffgo 
0 0 W-^. Thermus aquat i cus:*^^C0DNA*°';p<9--ffl¥ 
fi. - y %t^^^ ij - D N A 1 g . V % ^ Y -fu - y (S£^!j 

1 . 2 . 3;S.O'~4 ) 4X10 12 at:- (6. 7nmol) :ac)*^tM6<)D N A ( 
eS^J#-^5) 1 0 7 avi-^^-^^l--^ fjcT^t L/to 
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o 

^^-ii-h^^^^y ^^-\z.w^^^. y -f tiHetn; ^^^y m.^^ ^ 
fti D N A ^ # tf KES ^y'f)vx^ ^^m^nm \t e i ± cotn: > <t 
(^ep#BS) o ailiJco3lElcD^^^-7°;v(i^&tjDNA'^-^^ T\ 

l^db 5^ -r > =^-79-7h^;^K;^^-^'^- (ScanJ e t C, Hewl e 
tt-Packard, Palo Alto, CA) -CT I F 

F7TH';vt::^^L7to T I FF7t-^';v^ Ima g e (S^K^) (Nati 
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onal Institutes of Health, Research S 
ervices Branch, NI HcT^TUmp") l^-i' h L. ^^^Htz 

my?"! AH>y7°3 WW^i XbW5 7,YW6 

mm im^) im^) mm (mm mm 
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9 : T jv J - JVfiM 
■/n/NV -;v§-^2 . 5 ju L(D^Mx-6^m~r^ i ? > T'ji^^f^ -r >/^^- 

^»;^JS;/i*S^^'y h 2 O^mmLfco ±^RXrT^') y^'<ryM^-^ 1 
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mmm 1 0 : mmMmm<Dmr^m 

WM'T^ifyT.'^^^^^-:^ (¥±^[S#0. 2mm) Vi r 

tis Corporation, Gardiner, NY) ^M^f^^J^^\tU 

mn 5 h mm<r> st&^f y -f ;v ^ ism l 7t o ^^/^ t-^^m e :^ 7 ia« l 7t :^ x 

y :/ ^ ^ ife L o 9 ^ J:^^ - R)S ^ -r > ^ - (7? T T-5f5 M P§ jg^-f b 
A S. tJ^'^ mi J; ^) t0#:x b 7° 6 1 JicoMfeMx^fifetJ * L /to 

^Y-^u--^ {Wm^^^. 7. 8:S.t>'9) ^AB I DNA-^^^l-CJi^y^*^? 

IB # §B ;a t;^ ^ j^j 



6 5 ■ -adam-aGGCAAOGTSAACGTCSGA 

7 . GAAGTTGGTGGTCAGGCC-biotin-S • 

XO • . ( 3 ' -GACACCCCGTTCCACTTGCACCTACTTCAACCftCCACTCaKWACOC- ' ) 

a . 3 ' -CCCGTTCCACTTGCACC 

9. ACTTCAACCACCAC*PCCX3G-biotin-5' 



B a c k m a n \^<r) 3 - n ^^^^^W^ 0439182-^(1991) icffi 

M^tl(i*t#a 1 0 0 A' Ltt'COftMJ^-e^L^^J^'^lC, 5 0mM EPFS 
pH7. 8. pH7. 8:S.O=2 0mM K. t^i^TixJ: ^ K 0 H -^^SS Lfc K 
CU 30mM MgCl2. 1 0 M NAD. 1. 7 M d G T P . (T 
hermus thermophi IusjJ^^jcT)) DNA^J iJ~ -tf 9 0 0 0 
. (The rmus aqua t i cus^^^fjtT)) DNAjf^Vp<^-4fl -^^4. 

:^?>'#^u a'^iS'V'^-f-K (se^j#-^6> 7. 8:s.cJ^^9) ixio^'^ti- (i 

. 7 pm 0 1 ) '^^M't^'^<r^h \^fzo tie^Jtit M^#DNA 2 5 0 n g (*^ 1 
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mmn 1 5 : #amm 

& o 

• 4 #<7) 7° n - y {i^|^t4«$t-lE(7) A F 5 Q 8 ^^^^ :3 - K-r 2, iri h ^ 

o 

m'^-^y- y -eini^^^ y ^yij ;v/-?y'- ;v t Ig-^-e^; J: i t^^S-f-^ y ^y ts 
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i^mm 1 6 : ^m^r^^M 
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IB ^ 

IE ?!I » ^ : 1 

Ei (D ^ : 1 9 

m <D m : mm 
m (D m : 1 ^ m 
h ;^v □ i; - : m m ^ 

m m (D m m m (d m m c^bedna) 
IE m 

GTGTCAGGAC CAGCATTCC 

Sa 5IJ # ^ : 2 

IE ?[J <7) S ^ : 2 0 

SE <o ^ : mm 
m (D m : 1 m 

h .1^ p - : iS il )K 

m^i(Dmm:m(DmM { m d n a ) 

GTAAAGGG6A 6CAATAAGGT 20 
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m m m ^ : 3 

IH ?y 5 ^ ; 1 8 

m m <D m : mm. 
m (D WL 1 ^ m 

m n <D m : ^ CD m m (^^aDNA) 
IE m 

GAATGCTGGT CCTGACAC 

m m m : 4 

IB ?rj CO g ^ : 2 1 

IE ^ij ® ^ : mm. 
m <D m : I ^ m 

hjjipjj- : u m ^ 
IE n 

ACCTTATT6C TCCCCTTTAC C 21 
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la © S ^ : 5 0 
IE M ® M : m 
m <D m : 2 m 

h u - : m. m ^ 

m. m (D m m : ^t^adna 

IB m 

ATAnGTTGT GTCAGGACCA GCATTCCGGG AAAGGGGAGC AATAAGGTCA 50 

IE f [| S : 6 

m y^i (O ^ ^ : 1 8 

m m <D m : ^ 0. 

m <D m : 1 * ^ 

h u - : m. m ^ 

m m <D m m m <d m m (-&^dna) 

SB m 

GGGCAAGGTG AACGTGGA 18 



Se S ^ : 7 

m n (O m ^ : 1 8 
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m m <D m : mm 
m 0^ m : 1 m 
h^Di^ - : m m ^ 
m m (o m m : m ^ m (-^mDNA) 
as m 

GAAGTTGGTG GTGAGGCC 

IB # ^ : 8 
IB ?[| CD 5 ^ : 1 7 

13 © ^ : mm 
m (D m : 1 m 

hJt^ni? - : m. m ^ 
m m (D m m m (o m m (-^^dna) 

CCACGTTCAC CTTGCCC 17 
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E 5IJ # ^ : 9 

m m CO M ^ : 1 9 

m m (D m : m ^ 
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m (D m : 1 * ^ 

m m <D m m : ik CD m m (^^dna) 

GGCCTCACCA CCAACTTCA 

SB S ^ : 1 0 
SB ® S ^ : 4 7 

m n (D m : mm 
m (D m : 2 ^ m 
hTKni? — : m m ^ 
m CD m m z ^ ^ B N A 
IB m 

CCTGTGGGGC AAGGT6AACG TGGATGAAGT TGGTGGTGAG GCCCTGG 47 
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